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(57) [Abstract] (There is an anEndment.) 

[Problem^ As inprovementoffiiel cost is assured, intr 
ac>dinder iigection ei^ine which assures 
theinprovemetit of output is oflFered 

[Means of Solution] It has with first iigector 13 which 
faces to conbustion chanter 12 and second iigector 
14wirich&cesto intake port 4, spray does gasoline 
1 8 fixMnaforementionedfirst iigector 13, spray does 
hi^ octane fuel (g3s oil fuel) fromaforementioned 
second iigector 14. In addition, with operating region 
other than hi^ load, in order ^yto do gasoline from 
only first injector 13, it controls with mediunnlow 
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[aaiir(s)] 

[aaiml]Iiitrac>dinderirgectionengii£ which designa 
tes that it has with first ii^ector ^\ilich feces tothe 
coirfjustion chairber and second irgector vMch feces 
to intake port, does theg^solinefirom 
aforementioned first ii^ector, fromaforementioned 
second ii^ector thespray it does octane fiiel as 
feature. 

[aaim2] Operating region is calculated on basis of ai 
gine rotational finequency and amount of air intake, 

Operating region beii^ medium low qpeed rotation, vAi 
en being a hi^ load, as gasoline thesjHBy is done 
from 1st iigector,hi^octanefi3el spray is done 
fronthe 2nd iigector. 

In order with operating region other than aforementione 
d operatii^ region sprayto do gasoline firm only 1st 
iigector, intrac>dinderiryectionengiiie >\hich is stated 
intheQaiml which designates that control means is 
formed as feature. 

[QaimS] As for aforementioned hi^ octane fiiel intrac 
>dinderiigection engine vdiich is stated in theGaiml 
or 2 v^ch designates that it is a g^s oil as feature. 

[aaim4] In order at time of engine lowtenperatureto 
do fijel iigection ftomtheaforementioned 2nd iigector, 
with inhalation distance, at time of engine 
tenperature to dowith exhaust process intracylinder 
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iryection engine wWch is stated in Qaiml and 2 or 
3 wliich designate that control means is fonned as 
feature. 
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[Description of the Invention] 
[0001] 

[TechnDlogical Field of Invention] This invention reg^r 
ds intracylinder injection engine \^ch spray 
designates fiieldirectly as conijustion chanber. 

[0002] 

[Prior Art] It is something A^iiich spray doing lean fuel 
with compression distance, thestratification does 
intrac>iinder irgection aigine, assures improvement of 
fuel cost lean fijelwliich tins stratification is done by 
burning But, becaise fuel is lean, big output cannot 
put outthis kind of intrac>iinder irgection engine. 
Output of this iiitrac>dinder ii^ection engine improving, 
in order to raise acceleration behavior etc,the to rich 
you nust convert fuel. >Wth stratified coirbustion as 
for rich fuel it does not bum however in satisfactory, 
spray doing rich fuel with inhalation distance, premix 
conlxBtion whichburns as nixed g3S which 
stratification it does not do is done thea 

[0003] 

[Problems to be Solved by the Invention] But, with in 
tracylinder iigection engine, this way bigger ou^ 
than comparing cannot putout to conventional engine 
with feet that prenix conbustion winch therich fUel 
spray is done was done with intake distance, in 
addition eitherinprovement of fuel cost is not assured 
In order to obtain hi^ output here, you can think that 
compression ratio israised. However, raising 
conpression ratio with rich fu el if prarix conAu stion, 
asthe problem of knocking occurs, fuel cost 
deteriorates. 

[0004] As for this invention considering above-mentio 
ned Prior Art, being^omething winch you can do, as it 
assures improvement of the fi^ 1 cost, it designates oflFer 
of intrac>4inder irgection engine which assures 
theinprovement of output as objective. 

[0005] 

[N4eans to Solve the Problems] In order to achieve afore 
mentioned objective, with this invention, it haswith 
first iigectorvrfiich faces to conimstion chanber and 
second irgector winch feces tothe intake port, spray 
does g3soline fiximaforementioned first injector, itoffers 
intrac>dinder irgection engine which designates that 
spray it does hi^ioctane fijel as feature fi'om 
aforementioned second irgector. 
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[0006] spray doing g3Soliiie directly to corrbustion ch 
airber accordiiig to thisconstitiitiQn, with first iiyector 
doing stratified combustian, jointly using with this,the 
^jray doing hi^ octane fiiel fi-om intake port with 
seccod iigector iti^x)ssiblepretrixcon±nJstioa 
Because of this, as inprovemmt of fiiel cost is assured 
leanfiiel bythe spray directly, in order prenix 
contfustion making use of hi^Kx:tane fiiel, prenix 
conbustionat hi^conpression ratio, there are not 
tinss when itcauses knocking, hi^outputis 
acquired. 

[0007] When operating region is calculated on basis of 
preferably , engine rotational fi-equency andthe 
amount of air intake, operatipg region is mediumlow 
^)eed rotation and being hi^ load, as theg^soline 
^jray is done fi-om 1st iigector, hi^ octane fijel spray 
isdone fi-om2nd iigector, in order with operating 
region other than theaforementioned operating region 
spray to do gasoline fixmonly 1st iigector,the control 
means is formed. 

[0008] According to this constitution, wiiile especially 
knocking is easy toh^pen, at time of Unload, 
hi^ octane fiiel is si^jplied with thelow speed rotation 
byport spray fi'om 2nd iigector, in nixed gas of this 
hi^ octane fijel thefiiel of ^)ray spray is done directly 
fi-om 1st iigector and inorder stratification to do, 
knocking of endog^siscontroled, it 
becomespossible to make hi^ compression ratio. 

[0009] Furthennore preferably and aforementioned hig 
hoctane fiiel are g^s oil. Becaifie of this, in 
comparison with gasoline combustion actionbecause it 
canusenon- active gas oil, knocking is contioled 
satisfectorysecurely. Furtheimore at time of engine low 
tenperature it does fiiel iigection fixmpreferably and 
aforementioned 2nd iigector, with intake distance, in 
order at time ofthe engine hi^tenperature to do with 
exhaust process, it fonns control meansw 

[0010] Because of this, because fiiel spray is done at ti 
meoffle engine low tenperature with irfialation 
distance, deposit of fiiel to intake port wall surface of 
the low temparature to be controled, liquid fiiel which 
in addition deposits being^bsorbed, become ea^ to 
evaporate, in addition fiiel spray tobe done at time of 
hi^ toiperature with exhaust process and beii^ 
h^ted l^the satisfectory and becoming easy to 
evaporate conijustion stabilizes 

[0011] 

[Enixxfiment of Invention] Figure 1 is principal part cr 
OSS section of engine winch relates tothe entodiment 
of thisinventioa piston 1 cylinder head 3 is 
installed on Qiinder block 2 wttch sliding is doneis 
locked intake port 4 and exhaust port 5 are formed in 
cjdindCT head 3 , re^jective intake valve 6and exhaust 
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valve 7 are mounted in end Hiese a^iration and 
exhaust valve 6,7 that valve axis are mounted in 
slideable throu^ valve guide 8, through ^^ve lifter 9 
of end, re^)ective intake cam 1 0 andthe exhaust cam 

11 resist to spring 15, pressing each valve, open and 
closedrive conbustion chanber 12 wtiich is formed to 
top side of piston 1. 

^ [0012] Facing on conbustion chanber 12 side, 1st iig 
ector 13 is mounted, feces to intake port 4 and th22iii 
iiyector dismounted. Istiigector 13 issomethii^ 
inor(terq3ray to designate conventional gasoline 
fijeldirectly as inside tube. 2nd iigector 14, spray 
doingfiielof ^ oil or oth^hi^ octane iitfhsii^ake 
port, is something in order prenaxconbustion. Ihis 
way directly 1st iigector 13 for ^)ray and 2nd iigector 
14forthe boat spray are provided to engine \^ch 
relates to this inventioa 

[001 3] As for Figure 2, spray after doing fuel in theabo 
ve-maitioned engine, it is a conceptual diagram of fuel 
distribution state inside conbustion chanber, Wiih 
for example intake distance spray doiiig g3S oil from 
2nd ii^ector 14, nixii^to theair and satis&ctory, it 
si^jplies prenixing fuel of g3s oil tothe ( c>dinder bore 
) inside conbustion chanber. ^^^thconpressiQn 
distance which continues, in conbustion chanber 
wiiere g3soilfuel 1 7 isabsorbed with top dead center 
vicinity (state in illustration) of this conpression 
distance gasoline fiiel 18 spray isdonefromlstir^ector 
13. Because of this, with portion wbich gasoline fuel 
1 8 spray is done thestratification is done with state 
which g3Soline fuel nixes with g^s oil fuel, theendo 
g^sofperipheral edge portion of conbustion chanber 

12 becomes only g^s oil fuel. As for this kind of gas 
oil, enlarging compression ratio, there are not 
timesv^hen spontaneois ignition it (toes, do not cause 
knocking. 

[0014] Iherefore, it becomes possible to raise conpres 
sion ratio to for example 12.5 to 13 extent. Because of 
this, raising conpression ratio due to direct c>4inder 
iigection of lean fuel, withimprovement of fijel cost it 
is possible to assure inprovementofihe output. In this 
case, because direct c>dinder iigection is possible rich 
fiiel relativelywithout causing knocking, fiirthermare 
inprovement of large outputis assured. 

[0015] As for Figure 3, it is a explanatory diagram of d 
rive control of iigector inintrac>4inder iigection 
engineN\hich relates to this invention as for (a) graph 
of operating regiondistribution of engine, as for (b) is a 
timechart. Inaddition, Figure 4 is flowchart of (frive 
control. 

[0016] First, engine rotational frequency and amount 
ofair intake are detected (stq) SI). q)eratiiig region 
which is shown in Figure 3 (a) due to torque which 



ISTA's Paterra(tni), Version 1 .5 (Ttee may be errors in the above translatioa ISTA cannot 

be held liable for any detrinKnt fiomits use. WWW: http://www.intl9cience.com Tel:80a430-5727) 



JP 99315733A Machine Translation 



B) (C) a)l^•^tl<Z)lilS!tl3&?»Xl^$^^IJ^3i|r§o 



[00 17] :^\Z. ^illn^ia (A) (B) (C) izZCX. 
SSESSt ic J: Eglt g ct t^Sfl d: y tK- h Bg WIC J: i> 

a?g<z> (A) liiigT*!^. iSia•C'7&^oex^><D-9■^<7;^^aaBA< 

. Lfc;!i<oT. C<D (A) filSt(::*ofc«^l::. fl2E(;)cfc3(3 



[00 18] fin*». (A) ^iS-Cfi. 03 (b) O^r-TA^A' 

^ ^ . c tic: cfc y 5t«^Bsa L fc X > xosftfc y jsmss 



[001 9] X>i;>(£jflR(Zli. StaffHT-CDTK" 



[0 0 2 0] cfJffififfift^OD (B) ^iJSE-t?(i. 03 (b) (Dif 



respondsto engme rotational frequency aixlanDimt of 
air intake on basis of these detected value, on basisof 
nap etc wiiich for example beforehand is decided, is 
calculated( step S2). It distinguishes nanely, present 
operating condition is no region of (A) (B) (Qof 
Figure 3 (a). 

[0017] Next, according to each operating region (A)(B) 
(Q, iiyection amount and due to time and 
theport^jrayiigectionamoiintand^ytini: directly 
due to spray arecalculated( step S3), first andsecond 
ii^ector drive control is done this on basis of iigection 
amoimt and thespray tims \\hich were calculated ( step 
S4). In this case, with (A) region of hi^ load, 
because and cycle cycle ofthe piston it becomes long 
with hightenperatureinconparisonwithatthetimeof 
hi^ rotation, knocking is easiest to happen with 
mediuniow speed Therefore, v*en it becomes this (A) 
region, aforementioned way, thqxMt spray doing g^s 
oil from 2nd iigector, as you control knockiiig, 
itassures inprovement of output. 

[001 8] Namely, with (A) region, as shown in time char 
t of Figure 3 (b), wtenthe engine isH^tenperature 
at time ofnormal operation after heater, intte exhaiBt 
process port spray of gps oil isdone from2nd iigector. 
Because of this pramotion of misting of fiiel is assured 
by theheat of engine \\iiich satis&ctory heater is done. 
Ftirthermore with intake distance it is agitated to air and 
satisfectory,the estimate irixed state of g^s oil is 
acquired End of compression distance wiiich 
contiiTues being soon, fipom 1st iigector it doesthe 
^ray directly inside tube. Because of this, 
aforementioned way, stratified coni>ustion of hi^ 
conpression ratio isachieved without causing 
knocking. 

[0019] At time of engine low tenperature, replacii^ to 
port^ywith exteoist process, withthe intake 
distance it does port spray of g3s oil fi-omlnd iigector. 
Because of this contact time of intake port wall surfece 
of low temperature becomes shart,co\q)led with stirripg 
action due to intake, deposit of liquefkction fiiel to 
thewallsur&ce is controled satisfactory. Ininthiscase, 
in same way as time of hi^ temperature, theestimate 
mixed state which is agitated to air and satis&ctory by 
thqxjrt^jray ofg3soiltoin intake, is acquired, end 
of conpression distancewhich continues bang soon, 
wtenfix)m 1st iigector directly doing thespray inside 
tube, aforementioned way, stratified coninistion of 
hi^ conpressionratio is achieved withoxit causing 
knocking. 

[0020] Wth (B) region of mediumlow speed low load, 
as dx)wn in (B) of time chartof Fi gure 3 (b) , end of 
conpression distance being soon, it does spray 
directlyfi-omlst iigector, it does not do port spray due 
to 2nd iigector. Because of this, stratified conijustion 
is done with meditim low speed rotation 
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andinprovement of fuel cost is assured. 
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[0021] With (Q region of hi^ speed as for knockiiig 
it is difficult toh^pea Therefore with this region, as 
shown in(Q oftime chart of the Figure 3 (b), in 
intake distance spray is done directly from 1st iigector. 
Because ofthiSjprenixing inside c>1inder directly 
due tothe spray is done, without causing knocking it 
is possible to assurethe inprovemait of output, 
making use of fiiel of rich side. 

[0022] 

[Effects ofthe Invention] As above ©qjlained, with thi 
s invention, ^jray doing g3soline directlyto 
coniDustion chanter with first injector , doiiig 
stratified contustion, jointly using with this,the spray 
doing hi^ octane fiiel fromintake port with second 
iigector iti^xDSsibleprenixconbustion. Because of 
thi s, as inproven^nt of fiiel cost is assured according 
tothe operating condition of engine, leanfiielby 
^iray directly, in orderprenixconnbustionnBking use 
of g3s oil or other hi^ octane fiiel,prenixconi>ustion 
at hi^conpression ratio, there are not times wlien it 
causes thekiK)cking, hi^ output is acquired. 
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[Brief Dqplanation of the Drawing(s)] 

[Figure 1] Qoss section of intracjdinda" iigection en 
gine winch relates to enixxtiment of this invention. 

[Figure 2] Ejq)lanatory diagram of fijel iigection distri 
bution state in engine of Figure 1. 

[Figures] BqDlanatory diagram of drive control of iig 
ector of engine of Figure 1. 

[Figure 4] Flowchart of fiiel iigection control of engi 
ne of Figure 1. 

[Ejqjlanation of Reference Signs in Drawing?] 

1: Piston and2: Cylinder block, 3: c>iinderhead,4: 
intake port , 5: exhaust port , 6: intake valve , 7: 
exhaust valve , 8: valve guide, 9: valve hfler , 10: 
intake cam,ll: exhaust cam, 12: coirbustionchairber , 
13: 1st iigector , 14: 2nd iigector , 15: ^jring , 16: 
sparkplug, 17: gps oil fiiel and 18: gasoline fiiel . 
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